Abstract: Background: Active smoking has effects on bacterial binding to epithelial cells, expression of host cell antigens that act as receptors for some species and passive exposure to water-soluble components of cigarette smoke on bacterial binding. Passive coating of mucosal surfaces with components of cigarette smoke might enhance binding of potentially pathogenic bacteria. Aim: Our study is to evaluate the differences in the microflora of healthy individuals & those having potentially malignant disorders. Methods: Total 80 patients were seen including 20 smokers, 20 chewers , 20 smokers as well as chewers and 20 control(non users) were neither smoker nor tobacco chewer. Three swab samples were collected of each patient i.e. one for anaerobic in Robertson cooked meat medium (enrichment medium) and streaked on BHI Agar, one for aerobic which was applied on blood agar and Mac Conkey agar and one sample for fungal culture which was applied on Sabouraud's dextrose agar. Confirmatory biochemical test were done for aerobic and anaerobic cultures and for fungal, chrome agar test were done. Results: In leukoplakia, the mean of Candida glabrata was lower whereas of other microorganisms were same. In Oral submucous fibrosis, the mean of all the microorganisms were same. In other white lesions, Candida glabrata was significantly lower in other white lesions whereas other microorganisms were same in mean count. Discussion: Our study shows no significant difference in the levels of microorganisms amongst chewers, smokers, chewers as well as smokers who did not have any clinical lesion, and even non-users of tobacco. This suggests the intricate role of these microorganisms in the development of Oral potential malignant disorders. Conclusion: Our findings also led us to suppose that the microbes are related to lesions per say and not to the etiologic factors.
Introduction
Active smoking has effects on bacterial binding to epithelial cells, expression of host cell antigens that act as receptors for some species and passive exposure to water-soluble components of cigarette smoke on bacterial binding. Passive coating of mucosal surfaces with components of cigarette smoke might enhance binding of potentially pathogenic bacteria. Moreover, changes in the oral microflora have been well documented in oral cancer patients, and possible associations between the change of flora and the causation of cancer are being actively studied and even proved in some studies. 1 It has shown that bacterial cells of oral tumours can impact signal pathways that initiate and advance oral cancer. Peptostreptococcus species have anaerobic bacteria that are commonly isolated from the smokers. Peptostreptococcus spp. and Staphylococcus aureus have been related to precancerous lesion. 2 There are found in higher numbers when levels of alpha-streptococci are low due to its interfering activity against Peptostreptococcus and Staphylococcus aureus. 1 Certain pathogenic strains of oral microorganisms tend to increase carcinogenic acetaldehyde concentration in saliva when metabolizing ethanol and tobacco smoke. 3, 4 Also, each microbiome differs in the rate at which it metabolizes the ethanol and tobacco compounds. There may be a correlation between the structure and function of the oral microbiome and oral pre-cancer and cancer. 3 . Hence this study was conducted to evaluate the changes in oral flora among patient with precancerous lesions.
Aims and Objectives
The aim of the present study was to evaluate the differences in the microflora of healthy individuals & those having potentially malignant disorders. Since the association of pathogenic microorganisms has recently been linked to cancer, their association with precancerous lesions & conditions might provide a vital clue to their role in the progression of neoplasia.
Materials and Methods
The study was conducted on 80 subjects visiting the Deaddiction and Rehabilitation Center of Government Medical Hospital And College,Sector-32,Chandigarh.Out of these 20 were smokers, 20 were chewers, 20 were smokers as well as chewers and 20 were control (not having any habit of chewing/smoking tobacco). All individuals included in the study were males aged between 16-45yrs of age & were using tobacco for more than 5yrs.
Samples of buccal mucosa were taken on a sterile cotton swab and were immediately transferred into the sterile test tube for the aerobic cultures. For anaerobic culture, sample were transferred immediately into Robertson cooked meat medium. The culture mediums were prepared.
The preparation of Brain Heart Infusion Agar, first agar was boiled completely and then autoclaved for 15 minutes at 121°C. After autoclaving, the media was cooled to room temperature and sheep's blood was added approximately 10-15ml in 500 ml of medium and poured into plates. Licensed Under Creative Commons Attribution CC BY For Brain Heart Infusion Broth, all the ingredients were boiled till dissolved and then filtered. In Robertson cooked meat medium, prepared BHB was used for RCM. Meat particles were added to the tube and then add Ammonium nitrate BHI broth to the tubes and then tubes were autoclaved.
For Chrome Agar, the chrome agar was mixed in distilled water and boiled till dissolved. Then it was poured in petri dish and cooled it to room temperature.
New sterile swabs were used on each patient for aerobic and anaerobic cultures. The swab was rubbed for at least 10 seconds on the buccal surface, vestibule, on the dorsal surface of the tongue and the retromolar area.
For aerobic culture, the sample in the test tube was transferred on culture plate directly by the swab. Serial dilutions were prepared. Mixing the dilutions into agar plates: 100 ml of appropriate agar was liquefied by autoclaving at 121°C for 15 minutes. The bottle of molten agar was placed in a 50°C water bath to cool down. Six empty sterile agar plates (Petri dishes) 10 -1 to 10 -6 were marked on the base of the plate. (Markings were avoided on lids as these could lead to confusions.)Then it was removed from the 50°C water bath and the outside of the bottle was wiped with tissue paper to remove water. To avoid cooling of the agar to 42°C (as at this temperature it sets) it was immediately poured .About 15 ml of molten agar into each of the six plates. The agar was approximately 7 mm thick.1 ml of each of the dilutions was pipetted into the base of correctly labelled plates using a separate pipette to avoid carryover errors. Each plate was gently swirled to mix the 1 ml of diluted sample into the 15 ml of agar. The plate was left without moving for at least 15 minutes to allow the agar to set. Later the plates were incubated.
Serial dilutions from 10 -7 to 10 -6 were prepared & inoculated into agar plates. After 15 minutes of incubation period, the plates for colonial growth were examined. Colonies were formed on the top of the agar as well as in the agar. Those on top of the agar were larger but all colonies were counted. The culture plates that had colonies between 25 -250 in and on the agar were selected for the best statistical representation of the number of bacteria in the undiluted sample. Plate count x Dilution factor= cfu/ml. The statistical analysis was done by using SPSS software.
Results

Levels of Peptostreptococcus and Staphylococcus aureus
were evaluated and the mean colony forming unit count between leukoplakia, oral submucous fibrosis and other white lesions among tobacco users and non-users were calculated. In leukoplakia, who were non-users the mean of microorganisms like Peptostreptococcus were significantly higher. In smokers and chewers there was no significant difference. In smokers as well as chewers the mean of Peptostreptococcus were higher significantly. In total, the mean of all microorganisms were same.
In oral submucous fibrosis, who were non-users the mean of Peptostreptococcus was higher. In smokers no significant difference was seen. In chewers in descending order the mean of Staphylococcus aureus were significantly higher followed by Peptostreptococcus. In smokers as well as chewers not much difference was seen in any of the microorganisms. In total, the mean of all the microorganisms were same.
The other white lesions, in non-users, smokers and smokers as well chewers, the microorganisms count were same 
The results of our study show a significant shift of microflora in oral potentially malignant disorders. Staphylococcus aureus was found to be high in some groups, this needs to be investigated further.
Comparison of CFUs of smokers, chewers, both and nonusers of leukoplakia. Only in non-users-Candida glabrata had lesser mean value than other microorganisms and in chewers-Staphylococcus aureus had increased mean value than others microorganisms while in smokers and both-(smokers as well as chewers) no significant difference could be seen. In total -the significant difference was seen only in Candida glabrata and Staphylococcus aureus in non-users and chewers respectively as shown in Table2. & Figure  2 .Comparison of CFUs of smokers, chewers, both and nonusers of leukoplakia. Only in non-users-Candida glabrata has lesser mean value than other microorganisms and in chewers-Staphylococcus aureus had increased mean value than others microorganisms while in smokers and both-(smokers as well as chewers) no significant difference could be seen. In total -the significant difference was seen only in Candida glabrata and Staphylococcus aureus in non-users and chewers respectively, shown in Table3. & Figure 3 . Comparison of CFUs of smokers, chewers, both and nonusers in Other white lesions. In non user-significant difference can be seen between two species of candida (C. glabrata C. tropicalis) and other microorganisms. While in smokers-and in both (smokers and chewers as well) Candida albicans mean value was increased and in chewersStaphylococcus aureus was increased but two species of candida (C. glabrata C. tropicalis) were decreased. In totalsignificant difference was seen in Candida glabrata and other microorganisms. shown in Table 4 . & Figure 4 .
Discussion
The presence of an altered microflora in cancer has long been established. It has been a topic of discussion for long whether this change in microflora is associated with the pathogenesis of the disease process or is an outcome of the same. With recent studies stressing on the role of microflora in pathogenesis of cancer it has become in to further investigate. Moreover the shift in microflora in a stage wise progressive model as oral cancer might provide a vital clue to their role. The role of micro-organisms has recently gained importance, particularly with a lot of studies showing co-relation of microbes with oral squamous cell carcinoma. It is still controversial whether these microbes play a role in the in the etiology of cancer or the presence of cancer after the oral environment enough to form the growth of pathogens microbes. The relation of microbes to oral potentially malignant disorders may provide key to diagnose the precancerous lesion.
Number of Peptostreptococcus and Staphylococcus aureus has been reported to be increased in smokers. The presence of viable bacteria, mainly oral Peptostreptococcus, in the cervical lymph nodes supports the hypothesis of the association between oral mucosal damage and bacterial invasion into general circulation. It was also seen in the study that Oral submucous fibrosis cases were maximum in chewers while the incidence leukoplakia was maximum in smokers & chewers followed by only smokers. Other white lesions were most commonly seen in non tobacco users and these findings could be due to the fact that most of these cases were clinically lichen planus.
An interesting finding was the increased incidence of lesions in individuals using tobacco for 5-10 years as compared to those using tobacco for longer periods .This was probably due to the fact that most of the subjects of our study were tobacco users for the past 5-10 years only.
Another, important finding was the increased incidence of lesions in subjects who had an increased daily frequency of tobacco usage (3 or more). This finding let us to the supposition that the frequency of tobacco usage is a more significant factor in the development of lesions than the total duration for which the patient has been smoking / chewing tobacco .This hypothesis can be justified by common sense explanation that increased frequency of tobacco usage within a short span places stress on the body with lesser chance of recoup, and therefore, more damage.
Our study showed no significant difference in the levels of microorganisms amongst chewers, smokers, chewers as well as smokers and even non-users of tobacco. This suggests that intricate role of these microorganisms in the development of Oral potential malignant disorders. These findings also let us to suppose that the microbes are related to lesions per say and not to the etiologic factors. This might be interpreted as being in favour of microorganisms colonizing the oral cavity after the development of lesion due to the changed oral environment.
The bacteria isolated from the affected site were mainly Staphylococcus aureus and Peptostreptococcus in our study. Many studies have shown that bacterial species present in blood show preferential seeding at the tumour site. Apparent diversity in the microbial taxa in both tumorous and control tissues suggests some degree of bacterial specificity.
The specificity of the bacterial species adhering to the tumour surface could be attributed to the presence of their corresponding complementary receptors with lowered immunity, resulting in the shift of oral microflora toward the unfavorable end. The other logical cause could be the irregularity of the lesion surface favoring microbial retention, especially of the anaerobes. 5 Several pathogenic bacteria causing protracted course of infection can promote or initiate abnormal cell growth by demolishing the host's immune system and suppressing apoptosis. 6 Intracellular pathogens survive by evading the ability of the host to identify them as non -self.
Some other species secrete toxins that can alter host cell cycles or stimulate the production of inflammatory substances causing DNA damage. 7 A screening test for oral cancers based on swab collection from the site as we have done in our study or other methods like salivary count of bacterial species as shown in other researches is appealing Licensed Under Creative Commons Attribution CC BY microorganisms while in smokers and both-(smokers as well as chewers) no significant difference could be seen. .9909 .38657 Table 4 : In non user-significant difference can be seen between two species of candida (C. glabrata C. tropicalis) and other microorganisms. While in smokers-and in both (smokers and chewers as well) Candida albicans mean value was increased and in chewers-Staphylococcus aureus was increased but two species of candida (C. glabrata C. tropicalis) were decreased. In total-significant difference was seen in Candida glabrata and other microorganisms.
